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mzmvmtznfflm'pvmmmmzmtii'tzMmmm 

flgiJM £ \Z StrfBM^^SO^b £& tBf 3 ftlx 

digstc43^T, 

[ 1 *^ 2 ] 

ffiwizm o mfzti 8 m‘pcvmmmm£mdt}'rz±mij 
mmmmm a^at. gEttat^awratflifca o m* e. 
n#a+©i 6 ** 0 E&JttHi-r *T»fi!iK 5 !i»««a^a 
ts«^, MBiaaROTaaaaaaatH^aom 

* tHfftowBij® t \zm-3&mmm^&<D'£{k&i&m 
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[ imk * 6 ] s 5 iBset»cmtB^a«. i>i»oa 

e^Cfi:?>'X>v>©^. *-5^«X>^XC®A^n 
5®A^»^I>^>fflietti<!:L-TftliiB> 
MIBttlK&fta%^att* dne»x>v’>©[ueS:R^ 
x>S?>©ftffi, $.^>t^ax>>’>tc®:ASn-5©A^ 

tr* waa4 *&« 5 mmoi*imx>i;><DMm'£ik 

mtamMo 

mBjKvmffltemim 

[0 0 0 1] 

mm±<D%mftm gM5#x£*§Hb-r^< 

*fbatas«« :nts. 
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[«£*©&«] rt«sx>^>©^^A$^b-r-5M^ 
©^bSr^-r-S^atLT, tt^©±at43«ttTF^fC 
02-fe>-t)-&iS:tA ±SSfi!l02-fc:>U-©ai*tT8Kfl902 
-fe>-y-©m73t-l£:i;T®m^^©^^Jt«riMSLfc 
ttffi-r. «a*tta^ajt©s«E*' 6 Toft#jo 2 -fe>n 
©aJAjwRteS'rro^Srttfflf -5 d 
(0tJA«. 2-3 0 9 1 5 &MW- 2-3 

3 4 0 8 2-207159 
HS) . Sfc«jK©^'{b$r«^-r^#a<i:bT. JiSItffiiJO 
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f£^ifc}£ O&HW 3-5 7 8 6 2 

HtMItaffi (#If2- 3 1 0 4 5 3«&a#M) •#* 

issntv^. 
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>v<Dthti £Tffimo2-t>*)-<Dttit)fr*>wi.nvttmm 
mzm^xMmvMt*niz-tz>m& mmmm 

#*, Ffl¥2- 1 1 7 8 9 0**KJ:D«te«JfcSnTV' 
•5. cne>©#ii[il^tlfeM^© : #^''5 02A h u— 
i?#g©tC^eL. C©0 2 X 

[0 0 0 4] *Ac< ±gitft'J02-fe>-y-© 

ffl*&<£ffl'fr-r{cT8K«io2-fe>-y-©m*©*-s]SEfflu 
TS&flsWJfeftffV'. dtl{CJ:oT±S£fi'J02-fe>11-©m 
ft:^tt^'ffclc«±:*W»S*8Jt©saS*8Jt*'e.©Tn 
- <h*%< . 5fe«bfcT»«02-fe>-9- 
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T^«O2-fe>-y-©m*ta^CTx>vJ><0^ 

Mit&mm-rzm, mnmiEmm (k 0 2 ) 
tc^fLTU "j ?-mfr *>')- ymizmt $ its x* y» 
rfmtkzntzmfrz, T^«02-t>-y-©t±j*^a^^ 
MttlzftLXU •y^6U->l;5St5it« 

(TL) 0 

fe-rzbcox&z „ ££(::, CWlf^’mgSTiJ^B&it® 
tcsbtz. 

(^ft^x^ig^tgB) SrifeJKb 
fefl# tc ^itr -5 V i -5 o 

[0 0 0 5] 

b^b££*s>E>, msso 
2 Xhy-ymtjitmm (cat) ®iggtc<toT^{b 

©tti*cr)U->^6U->lc:Ste-r^ST<®^ (T 

l) frMsmm&Mmz,}: o mrnrnw^ 3 - 

2 7 1 2 0 4^®£Mfc¥U£SfiteC®;&£#Ji:bT:fc£> 

[0 0 0 6] CO,^^i2 StCiDAteWfcSSB-TSo 
m 2 3 «, ®(®m^(c^'r-5M^02x h u— -ymti 
(OSC) Of(t£it@Tofe5. 

[0 0 0 7] 0 2 3 <k 5 Kb 0 

o ° Cjfiiao®^T'02X h b— 

D. ^CDfigft)^CD^Tb ; E-^ss®Bti3l^Tf402X 
h b-vtE*^fttj^o®a[cj;oT^b-irr^bTVi 

opt SbCli^fUiaSi. O 2 X h 
TL, 0^©A~B©I6B (3 0 0~5 5 0° C) Ti 
O 2 X h b-v J tg*^M<SO?ES»C<J;oT^t;T'S 
tc&S„ 

[0 0 0 8] C®£5&tK«K:43tbT, SSfifn<»»gMC-a- 
*?-&T. M!B&Mfc^x^ffiffi$6B®TI®M^0‘TA®3 
0 0° CtcK^^tlfc*^(C, tt®M#@4>OA~B 
©seBo^tc^tfJ^d^ff *?ns t , fraottttfc:# b 
Ttt^J^8S±3&^Bgi^'5*b O 2 X h b-bfgtjT^ 
ffS,i 0 fe®Tbfc^p a pWM^T«SIW^t^?>©tl^ 
**. stz. 
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i«$nxfeo, «avht»f«an«<w««ies 
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*$n, Rasnfc»«ia*TCATic#i 6 t-*««fli^ 
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[0 0 2 8 ] E CUtt&it >*jrfr 6 

j&b&l. r-rupm 

^<g^5"x ^^;w8^««c**-r*»©*fSB*^rr-5 a 

*(assi 4 , 4 >*iS^MS 0 S§ («T rcpuj 

•5) 15, CPU 1 5X0SSl:tffl$ft5SStS7 
ay5A*ft*S*PR)&*E«att*ROMl 6 , 
tifc # f ( fe&ax > s ? > xn - 5 a - a «^ ad « sjfo &*-» 
wcifit^nsRAMn, isiufftaie^pgst^stx 
^StiPI^*#fcil&T5l±i*[i]g§l 8 «»&«kl£$n%. 
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^ «■ IX flBfi-r -5 <fc 5 IX A X - FA* y A cm 

KAy ^ IW «* fTtoa : V >* R ©»> B « E « 
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mmm, it: 
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[0 0 3 2] KLS«X>X>E**:*-X>)E-XMWfi 

m 0-5*.. U— XJE*y hM«. f 
»t>- 6 Bf 3 eo«aate««(c**tfr«[i. o^i©^ 
^<6 (m«o. 9 5) tcig^^n^.'j->-fb^is-efe 
-5. 

[0 0 3 3] Ki&tfK2t4:fe*&«x>X>A7X-y 
DTS^S lE^gcx* 

0. X>S7>j®&KSBf OSUfcMJMHS:. x>>?>iDM 
4*tt« ©n^tt©*^#®*!?. <t -5 aw jeaicsues 
ns. 

[0 0 3 4] CPU 1 5it±.i£<D£oiZlsT?£.ti6fdj&’& 
i«ltKfBflT0UTtcStJl»T*SWeSt#5S:M^$-B-sa 
SflfI^£ffi*leI8&l 8£^UT^W#5Ktt*iSt’ 
&„ 

[0 0 3 5] @ 3 454: U® 4 tiX>> 5 >E^7 7 — K/'t 

v9mnmws&zmfk<D*'-zr>jv-7MmiiM<D» 
-rnfr<D&fcvimz & -5 a'&ngij'r * 1. 1 1> k , ws'j $ 
nfcaettsgcjet UT«iE«»:Ko2&ia:3e-r-sp r P y 7 

A©7P-ff-t'^it. ^XPyyAti, TDC(i 

^AVExcD^^tc, 

[0 0 3 6] SX. 7,7-";-? \ 0 1 K&t^TX 7X1102 
*lfil IC^L-V^'S^^WJ-r-5. M7 5i/no2tiJiB5t 
#J02-fe>1tF S43<t^Tott®J02-fe>-tlR 
ffitrS-57j>S75'^¥iiSiJf -5fcs6©fe«t?, ftjfBX-A-y X 
1 0 1©W (Yes) T Tfrfr-£M02±: 
>D-FS, R S K & S 1 fJS'j $ fttz t # tr 

ti, xy^yXi 0 2-e^ai7jciaTw^^7K®TWo2J; 

CCD^ (Yes) . -T&fc 
STw>Two 2 JW 5 £*U I>' 7 >E«^ 7 l/t 
U-StitKH. 1 0 3XX7XFLGW0T7Wi 

1 GW77XFLGW0T 

t±, EP^U&^XPX^AKcfcD. X>i?>E*iffc*&j*S 
»s*iss-r' tfijgij $ nfc <t # k 
lllrty h£ftZt><Z>T&Z „ 

[0 0 3 7] KrtBXo-'y 7103 (D^fr (No), -T& 
^•bX>v J >E7)?SfrfB^ft#®^tCfe0ii:^trt4, Xt- 
771 0 4-CX>v f >@e*5:Ne^iS(eie®J©m^lBlte 
gcNH0P±9*#^§fr£¥iJ8iJU ZOgfr (No) 



©i^KteKK, Xf77l0 5TX>7>|El6S[Ne 
d^(£0e©i©R»f^lHl^NLOP<l: 0 *£V^Srt'£¥iJ8'J 
f5. Z.O)&fr (Yes) , f7 t £t)^NL0P<Ne^NH 
0P^J6E*f 2>t#tCti. 7f'>7l 0 6tr'J — Xb^^: 
KLS^flfi 1 . O^iTfcS/l'S^, tXbb'S.XX'XXE 
anjf£©*a*tett*K**ifc5j^*«Bij’r«. :©x 
fy7l 0 6 <D^fr (No) ©£#K«. 7r7 7l 0 
7TX>^>E7057 3.— X)E*y 

A'OflgiJSr-T^o :©W (No) ©<h#Kt4. X>X 
>EjJ*X 7- KA-y ?««««£** £«»fU M(Z7 
T7710 8TX>'X>MCttSi^tti®C<7? ; EX^Srffp 
Wr«.^tC$.^>^§^Srfl]SiJf -5. C©^' (Ye 
s) , -T7j:t3t. ; &x^^fFpJ$nnt^ Xf77l0 9 
l?T»g(i'i02-b:>-y-R S ©tBTjmiER Vo2f-S^^T#ir 
IB*IE#»K02€:®!|[ai-r^ti:fctC. fefe&C©^^ 
xXU *7n75A^7t5„ 

[0 0 3 8] — ilfffBXX>yXl 0 8<Z>gtf (N 
o) . f7j;4?-bM<KC© ; EX^*tfFor$n!^Vii;#tC 
14, Xf'v7l 1 OTfiilerexy^Xafe^S^WS'J 
T«. ^r<D^fr (No) . TtetfSm&L T^-^jW 
7xy7l 1 lX±»it®J02-fe 
>7FSt'J- Xb(Bi]02-fe>i)-RS<7»ai7lFVo2. R 
V 02 KSX( *TttIffBtSlE^I& K02 £ SOfflPf -5 £ <t &K. 
«IE«l!cKo2©3p^fflKREFS3¥ M OT*7a X 9 A £ 

[0 0 3 9] HflfBX-y-'yXl 0 5 ©gtf! (No) , -fti. 
fr-feN e SNL0P^J56i;bX>'X>E*l{£!5ie®«tX* 
&£#. iftfBX-y-'yX’l 0 6©^# (Yes) , tXtfo 
t>3L>z;>Ef)m7£.<z)mmmifcmmz$>2>bz. $.tz « 
mffBXX'yXl 0 7©^ (Yes) , 'T7i:^'&X>i7 
>EA57 i-XM 7 hW^fT+Xfe-S A^KtiXX'y 
Xl 1 2 (Cit IN :©7 t 771 1 1 2Xti. mw\s— 
zf&mfemm tdMMLfcfrm'&miii,. 

(No) ©£# twtt, Xt 7 7 1 1 3 XtfiIE^i5cK02& 
X'x^Pfr^ifiHawffliXTp:— lEp-TS— ^ 
(Yes) ©i^tCti, Xry7l 14XttIE^K 
02$r(iil. 0 X>JE— # 

7P77A$iK7tS„ ft^lBX^'yXl 0 5 

~ 1 0 7 ffl©-rn^©^ftl:j;oTX>iJ>E^ 7 ^- 
Yn -y x mmmm.fr g u 

7c«^, ffiIE«®:K02tt, t Dtffia 

-r -5 ^Xt 4 ^pTitHlJ©X — FA'y 
4l7cMtx*-)E mfcmFaiDfrMffi L 7c ^ 

OtCttSg^n-6. 

[0 0 4 0] Hdiax^-yXl 0 2©^ (No), TAt 
47^X>X>E^|g^TbTU7cHi#, huIBX^ 
7710 3©^ (Yes) , T7ifc-bX>X>E^iS 
i7ct4HfrfBX^--yXl 0 4©©^ 
7)'* (Yes) , TUt)-£>X.>z/>Efr&glfcmmz$>% 
i^tctt. ndlBX^-yXl 14 Kit*. Hi— X>lU-X 
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[0 04 1] WtB7xy 7 1 0 1 O&fr (No), T& 
^•feM02-t>D-F S. RSA^ffitttt^K&Si^JgiJ 
sn&tf. lOfflW (Ye 

(C«, Xf'^l 1 5 X>7>EA*77 bJUM 

£©*ijgij«, 

XlHg&N e A^f>£[aJ$5£mTXJ.X7 n y F)F#IMg 

e imm 5t mmsAT-eb sa^sa^ zmmt s z. t \z & d 

’®Xt 7 ^115 ©^FA* (Y e s ) , 'Tti. 
b^I>y>Em FVI^UC&S ££•»;:«. 7xy 
7 11 6-trffilE^K02S:T'f F7l^«ffl©¥i${BKRE 
F0C:1S5£U 3— 7»F— 7©H®£^fTLX:£7ni7y 
AS^7T-5. 

[0 04 2] ftfrfB7xy 7115 ©gA* (No), T& 
^)%X>7>E*i77 F7Fi®lt£W©iI*tegil« OUT 
Ft774 F)F6S% <htA?) Crfe-St^iCti, 7xy 
711 7tCit^-. «jE^Ko2&^777 F)HS*£ffl© 
^fiSKREFltCiSlTrSo 
[0 0 4 3] ^(d. M1&<0'£itlZ-o\,*TWt B M't S. 

[0 044] wlM&JzolZ. m3CD7a~7-*-b\Z$i 
<^X, Xr'>7l 0 8XMI&C©^x7i145JA7o££*lA£ 
±r)it#J02X>7FS©aj©®£F Vo2<h 
T»S®JO2-fe>7RS©[±i*®ffiRV02«i:trS7#. 7 
-f — FA'y 7f6fflASfrbFlSo — )£, lNrfB7xy7l 0 
8XiW&Cffltx7A*M : i5j2ns<h, Xt7 7 1 0 9X 

JKT. ^©F*3§£ 

@5~09 ©XP— 7-^— FS^f^LX^arrSo 
[0 0 4 5] 

— F A' y 7 $« HTSStffliJ O 2-fe >1± R S © Jti tlW£ R V 
02©^(cS7^T ftt)tiz>' JcVTffiiEmWiKm&Wm 
Qmttiztt LXU y 5F®JA' <=> U — XMK74- y 7 $ -ttS 
fc©©7^7x)FP5IPLSPAS5i£l,XA>iS>. 022tS© 
U y 7- U ->©JKfe75Slg$nS rt©BP a 1 T L A*$i 
tii£*lS£<hfcl;i. «IE^^CKo2^Si^^it(C^LT 
•J — XUA'SU y57M(C7^y7£-tlS£:©©7'-<'>-f 
)FP^PRSPA^^LTA'6». 02ifiS©U->^U y3=- 
©KteA^ig $ ns £ x©b#ps3 t r A rf&ffi $ n. rne 
HtP^T L , T R lCg-7l^TMe£ C ©&'{bA^J)£2 FlSo 
[0 0 4 6] ®5©y □— — FfCg^XM^'-fb 
©«B&*#e££Ift mt S. 

[0 0 4 7] ®5tCi5tiT. IttflltCXxy 72 0 ITS 
Mco^'lt^tii cofz © izWE&ft AMiC F T t S A^>§ A' A'* 
fjgij^n. ^©^ A* (No) ©«^{C«. Xfy 72 0 
2(C43^T. NTL(TL§t®J[elj!&. 7^%SufB»#^T 
LA*fl»]$nA:-&atlHl£W, nTR (TRfHffllaJS:, 7*AC 
fc-fc.mrfBB#FBTTRA^«$n7c^it0iO . TLSUM 
(TL^-fHfi. -r7Sfet.^»[HltFffl$nA:TL©-&ti-B# 
P B g) . TRSUM (TR^fHfi, 

A:TR©-^ltS#P B 1) A'*7*Pic7y F^Ttl-5. iOTXr 



y 72 0 3THtra!©3i#©7Y-FVN'y^^A^fffcn 
S. &4S, 

7^ — FV\'y 7®[P©l0lt8M<fcLXKR£F 

A^ffll^nSo 

[0 0 4 8] f!trfB7xy72 0 1 ©3§rA* (Yes) ©t 
#. Ttefrt>MmC0&fctzz?CDMtM&ft&)££LT 
V^St^icH. Xf'y72 0 4TS3fBTRtfaiJ[5lP:nTR 
A^^fflJK±TfeSA^A^igii$nS„ Xry 7 2 0 4© 
SAMYe s)©«^(rtt. M$£C©^fbfiJ;£©fc©©x 
— 7A**Mt£n/fc£: IT. Xry72 0 
SBA^fr^tl. Xry72 0 6TFr^^ll7bTl 
«©y-f-FV\*y^$!lWtC«!)§t-So C©^tcfe. 7 
^ — F A y 7 ©*JJ S0(1 <h LX KREFA^ffl 6> *XS . 

[0 0 4 9] m(f27xy 72 0 4©£A^ (No) ©!§•£• 
£ te, Mg£ C ©SfeMbW/t © it © © x — 7 A**P(i StlT^ 
&©<i:bX, .£(T©7xy72 0 7~2 1 3A*HfT£n 
So ?&&■£>. )tfXT7 72 0 7't l; Ex7A*ff : oJ£tX 
XA* S *®© 7 ^ 7 ^ ^ )V P m P LSP. P RSPA^± L/fcA' 
A^Jg'J$tlSo "EX7AWC77- F UTV^AcV^^-tr 
te^A* (No) <t7^0. Xxy 72 0 8 7^x77 7 — 
FMSA^fT^nSo — ^. MIB7xy72 0 7 ©SA S 
(Yes) 7*-o XKtCg|U©7^'>^)FP^PLSP, P 
RSPA*fg£LT©*U;£, Xfy72 0 9XToS#J02-fe> 
tR S OffiAlER Vo2AtRfeLA:A'A^JgiJ$nSo 7 
x y 7 2 0 9 ©3£ A* (Yes) Xfctltf. 7xy72 1 
OXRVo2Kfe^©5aS. -rAt^-6TLf)-?|iJ[iI^:nTLfe 
SVittT Rti-a'J[Hl^:nTR©7 >7 U 7 > F. U — >x7 
F-777Y t LD (RVo2ASHfeUTA'e>7^'>v)FPJ® 
PRSPSr^±$1tSSX©P#P B gS:th2il) feSV»JiU y^ 
x-f’ K 747 tRD (RVo2A^JKgLTA->e,7^'>^)P 
P^PLSPS:^^$-t±SSX©R#P B T$:tta'J) ©77 — 

F. i3J:?>'7-Niy^)FP^PLSP, PRSP©i!^A^ff$ 

t IS. 

[0 0 5 0] —55. MfB7xy 72 0 9©^A* (No) 
(Dm&lzH. 7xy 7 2 1 4X^bf(J^SAA^^$ 
n. m< 7xy72 1 5XM(®C©IE#^5Sigb. ^© 
3? A* (Yes) . EPt>M^C©IE?tA^gg£ttS£. M 
S27 x y 7 2 0 6 (r^fTbT ; EX7^i^7-rSo —55, 
MIB7xy 7 2 1 5©^ (No) XjE^A^SgX^te 
fttUf, 7 x y 7 2 1 1 (c^frTSo 
[0 0 5 1 ] 7xy 7 2 1 1 T«^x7AW6JSnTA' 
e>— SX : foT?iit#J02-tr >7R S ©tH^ffiR Vo 2A^*R 
feUAcA^SA^Wg'J^nSo SfJfB7xy72 1 1 ©^ 
(No) ©«•&. -rAc^-fc,^:x7A^fFpI$nTA^e*?D 
©S^AJfTt3tlSft9X*nff, 7xy 72 1 2X77— 
F^©Se^re.«lSA«ff*3tlS-55, 7xy 7 2 1 1© 
SA* (Yes) ©^-&, f Atfc-577-F^K:i[sI£Ui 
©S^S:MAc^X*n«. 7xy 7 2 1 3XRV02SS 
^■^SaSA^fT^tlSo rtl67T772 1 2, 213 
X(i. U'mfeMiE#ifcKo2iCj^L.T7^7^;H I 
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ji' i m i Rsp«^^fft>n 
•5. bj&>b&#6. XfyT'2 1 3-CWIB^KTL, T 
R©fffl']rt*fTS>*l-5©t::*fb. 7.7-v-f 2 1 2-eti-5-CO 

tt»iWTtofta:v». cn«. x^-h^cDse^©^ 
is^pW^. 

nSTc©. «nEEHHTL, TRSrSf-fflbTfc&jSiJlcT?* 

[0 0 5 2] 0 6 te55fB0 5©:7P— ft-P®Xr7 
T2 0 lWErX^j&fr^TTfc©-?. SfXr->-/3 
0 lT^X*W&©;fcJ&©X>i?>E©®e#l&W«B 
T&t>t>. ©*a-fe>-y-8©ai*Ta^6 ot: 
~i o o'coteffltc***'. ^7Kfi-fe>+P9©m*T 

w**6 0'C~1 0 O'CCfSSlCS.SAv X>i?>0*G» 
ir>-y-l 0 0{B*Ne^2 8 0 0 r pm~3 2 0 0 r p 
m ®g[,ert*6»JE*-fe>-tJ-7©[H*P 

b#*— 3 5 OmmH g 2 5 OmmHg©$lii:^?i 

l®aS*VhdS3 2km/h~8 0k 
m/h©| «j«SS-fe>-tH 3©ffl*TCA 
W3 5 0 1~ 8 0 0 'CWlMCftS^fi y ^ SIX 
■5. »>T7fy^3 0 2T#M- fcttmiZ&ZAK 
l©tl)AVh®a^0. 8km 
/s e c ttT©tt«a*0fJEWPIH (MAtf 2») aittbfc. 

sT^ex^^fppi^ 

n*m©0f3e»m («ahi ow m?* — h/v?* m 

S(cx^->-y3 o 

4THff^B#p B T (#J*_tf 2®>) jjiiSbfc^JRIgiJSns. 
[0 0 5 3] ILT. _hfe^^'>^3 0 1 ~3 0 4©§ 
j&*£T (Yes) ©H^tC. 7,t-'j7 3 0 5tt^A5 
ffnJ2nT05©:7P— S-f — b©XT'.y T 2 0 4 (C^ 
frb. V»rn#»©«F«* (No) ©)#£-(;:, Xf'^3 0 
e-r^EX^^^ff Rjt$nT0 5©7a— 5^Y— b©X 
t-"j~7 2 0 2 fd^frT -5 o 

[0 0 5 4] iklz, 1151313 5 ©7 □— — hcOX^-y 
72 0 8 (D : Z=.i5'7,i7—bmm$:mWrz>. T»SfiiJ02 
-fe >TR S ©&tij b&02«fiW* U - >#csre& 

Cite. MJE#&Ko2©iS55MC:X''b>-WbPJ®PRSP£ 

nnifr*jt«M«!**ff ton. cnic s o gjKjts u 
fflij \z 7 7 - "J 7mzm iJP £ ■& 3 o T»S« O 2-fe >7 R S © 
&tiib&02»«a<y y^ttm-e&ZM'&lzli' 

&K 02 ©B 55ffirf>' E> 7 ^ > Y )V P m P LSP ZMWt 2> it 
t5js&ifflid*fTfc>n. cntc s o y — >m\z77y 
7mzm'J>z&z>. 

[0 0 5 5] lute® 5 ©7 □— ^r— b<DT.7-"j72 1 
2©x*-b&©Kte#-£®lte. ^©s^CibTfT 
•5. ^©^SliSffidiW^X^X^— b$Q3S©&C:3l#^ 

TdSt#J02-fe>iJ-RS©tt 
tUbfc02igg^'J «IE^ 
K02©ilH5(itCX^'>^)U I m I RSP£iPflET£**#fM 
Wfifr £>tl, ZtllZJ: 0 £Mi±& <J y T#Ji CgKrWteif 

iPS-tt*. —is, TSS®J02-t>-9-RS©^tBbfc02ii 



s*fj t£\Z\t, )fiIE^g:Ko2©it55ffi 

?5'bX4yt^ I 3S I LSP£MI|E-r£«#MWff:b 

n. unc: «t o 2*Rtfc& y - >ffltea«Wfcifci>s ■» 

5. 

[0 0 5 6] 55130 5 ©7 P— T-V — b©XT'.yT2 1 
3©T8itffl02-fe>t)-JKte#'fc»jn : 3itt > ^©SotebT 
fr5. Z.commitTm.m02±i>7RS<DiiitlW£RVo 
2©Rte^55g<hbT^lff$ti^) : t)©T^«.o ST. >J 
■yfr-f by ^"fv tRD*^*^7> 

■f A77 -5 ri'dSfiJSt] $ tl-5 . U'y ff-( b< * 

4't tRDttwnc^^^j^sMj^an, TStfiiJ02-fe> 
d-r s ©m*«ffiR vo2^aii^jt lt y - 

e>y y5 i KSteb&wwK*'>>b^>sMji&b, r)t 
^©^f^^iSigT 5t^A7yAT * O > b 
Dt55(>0?fe5. ^'J7?f5 H^'fVtRD^* 
?>bT I ?> t t , T&$<fci*C:te. S5j£?fiIE#g:K02©iS 
mm(z7^->^ji i m i Rsp&tm-rz>mftffl'm*m? 
n, CftCiDailtS'J y^KS«WfcittbllS«- 

5. 

[0 0 5 7]-^, K^47t 

RD©* 7 > bffirtS-fe* □ (C^o fc t # (C «. T L ©ft®] €■ 
PB5&T-5<bi;fe(C. *IE^Ko2*^X^v'^ )bP^P 
LSP&Mm7zftm%flwzff7T&mtt£'j-->m(z7, 
T^yZfWzffi'p-glt&o Sfc. y*;?T-(HN7t 
RD©*^ > hf«tiMnc« DT*^#^-»CT L ©tta'J 
4>T*-5«^. «IE^S:K02*^X^'>^)H^ILSP 
*«HCT*a»«»&ffoTffiJ!8Jtsy —>««:»»» 

[0 0 5 8] i'J- tLD^*-i7>b^ 

'7>'p-C&2>i£&\ZlZ, MlE&lfcKoztDmWimfrZX'*. 

cn \z 

± o y - >«fcS*6?iK«^s-a--6. 

[0 0 5 9] $6(C. T0IO*T^U ->T-r b-f^-r 
V tLD©*-i7> bffl^lfDtCTiofet^lCli. T R©fp 
ttIE^&K02(CX''b>r)bP3g 
PRSP*JP#T-5it^J«ffll&fT-oT^JtS 'J 

XT-yT^tCiiJP^-B:^. Sfc, y->f-7 K^-(7 

t LD© * 7 > b d-t? P^ T * <t ^ © T R ©ft 
smcte, «iE^iscKo2tcx^'>^)b i m i rsp&jp*: 
-rzmftMW&n y y 

$'t±-2>o 

[0 0 6 0] 55130 5 07D-?1’- b©Xf7 T 2 1 
0<DTffiMO2-t>vfcfcmmmiz$:<»£5iz?T5o z 
©®SttTSS#J02-fe>D-RS©Ste^»Cllff$n«)fe 
©T-^i). ST. 55@TL©tPffi']'t 1 T'fe-5<b^b:(4. T 
L©ltS , J$’4 , lhb. TL-e-ff-MTLSUMtcTSfffTB'Jbfc 
TLSripmT'SttfetC. TLtPaiJ^nTL^-fb^y^ 
>bT-5„ 

[0 0 6 1 ] —7^. 55@TR©ff-M^-C 1 *-5<b^(C550 

TRWUfflcbT'^^xt^tCti. T R©|fffiiJS:4 I it.b, T 
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R 'BrSmTRSUMiZ^mtm Ltz T R &inMTZ£ £ fc 
tC, TRff$J$CnTR£ 4 '>X l J Tibi'S. 

[0 0 6 2] -tl/T, nTRd* 1 tSot, E/OnTL^O 
X3bZ>m&lZlZ, TRSUM£-t?DCl-fe'y hf^. Ltl 
te, TL- TR0D®-Cff-ffli]£:f?5fcS&l::, gLfcTR^ 
mWizmM^tlfz^iZ^tDT R £ >-k)l-?%fzSb 
X$>2>. 

[0 0 6 3] ffl*«ffiRV 02 #S*P«/£VREF 

U->f-fW^7 tLD©* 1 ^ 
>br5^/£M$&t--5 ££*>£, *IE^3&Ko2©Iiiiff(I 

js» sx a>>-wp 1 3i i LSP£«#t-<&*#«»WTto 

-So 

[0 0 6 4] -;&, tiJ*«ffiRV 02 ^aWffiVREFK 
±X$>Z>£&. U y^^'f /T^T'TtRD©;*J r >>b/ 
0>£M£rf-5i:<h ! &tC, *iE«&K02©ittifflteJ4>6>X 
^'>^;n3HRSP$rirafff *«»w«3ii*ffton. cn 

[0 0 6 5] 0 7(i0 5©Xx'y7 p 2 1 4 ©tt-XMl/— ^ 
>£: 5 Tf fc©T, SfXT7^4 0 lXX'<i' J r)\sPyg. 
3&*«^LT*»6ifc<!>Se#*#lt»**IBiWIB t STRG^ig 
iSLfcd'Sa'j&^MSns. tSTRG 

<hittfcSn-2>9#P B lT£: GT. TLtTRfflf^i (TL 
+ TR) /2^fflt,ie>tl32>o 2-tT. Z.<D¥-t%m (TL 
+ TR) /2^Pg#PtP B 1 tSTRGiDfcfi^^'irtC^ « 
ICOO 2 XM s—i/1fel}tfjzXfo2>£Ztl. Wi'&fD# 
-fkfJ^®a^SBSr||fTT-2>Cli;7=C<X^'yy4 0 2 T 

[0 0 6 6] -hlB^-ft^J^JftSAT'tt^C^^ta-r^-S 

cfD&itommtf'i'Z < to 2 x h 

m , TffiM02-t>-ti-Rs<Dtttijm^o&&mmLX7 

4 — K A>y X mm £fro tc£^ twToftffiJC> 2 -fe >+7 R S 
(DKtfcmWfi&TfZ* Ifc^ibT. T^#J 02 -fe>'+FR 

5 *SSKt-5ST0ISf P bI T L , T R C0 ^pi%M 7&^ PS B# rBl 

t STRG<fc 0 M«C^p D pT*-2. 

Z>££rfXZZ>. mtz. ttfcCtfAfi-CfcoTlWBKe 

£, K^-T At f >J 7 / ©Kfb^SLtfX 

Lfe 

*?oT, F£IP 

M(c4>itbffi#©7^ — FA>y £ £ 

K«k»5. «HB5F*^*0*t**(ltji«Tr**. 

[0 0 6 7] 08 ittftB® 5 

®7D- h©Xx'y/2 0 5C0^'-fb¥iJ^S!LSB$r 
StfeCT, £©XD — «TRtf-S®nTR*t0f^lHlS:5: 
MZ-tc£g\zm'fT£ti2> : b<DXfrZ' ST, Xx-y/5 

0 1 tii, mmMm-t>-y-i 3 

glZttJfc-rzf iJ)£MTCHKG£0 9 TOP 

tc^-pT^srr^o xvna, 

0iJx.tfB(rfB0 2 1 lc*b*:J:53a«m©»*»ttKlt:i; 



TM^n, MISfiSTCATO (0O*tt3 5 0*0 ~TCA 

ti (8»j^.«6oo < c) <D$smxfi±& < 0 vmu&mz ) t 

<DX$>Z>. 'A\Z, Xf'7^5 0 2-CTL-&fHS£TL§F 
a'J^reSiJofcM (TLSUM/nTL) £TR-&iHS£TR 
IMMSrefdofcM (TRSUM/nTR) 
LTP#P B lTCHK$:^i*So 

[0 0 6 8] Xx'y/5 0 3TS5fBB#KTCHK 

A, H3IB7.5 i 'y7 , '5 0 lTM^$nfefiJ^®TCHKG<f;*3 
fc*€T^5^£#iJS'JU -to##* (Yes) Ti&5£: 
#C:H, M8£C0DO2X FL— 5?#g**i*qiSr±0oT 
t'SiG. Xx-yX 5 0 4T$^;ffX)#Kb/XxArtrE 
ST&S-LWJgt’-S. — 75. StrfBX^yy5 0 3©^ 
(No) T&-2>£^tCte, MJ&C002X h/— '/ng* 
*WP£TleIoTV>-2>£U Xx'y/5 0 5TgWC#X 

[0 0 6 9] C<DJ;o(C*®iB¥lJ^— 
x. MmnwLm&mzttmisX&itmTS.m&ffiiExz. 
£<DMmmmx&'ikx-? Lxbmwfe&Mjkx&z. 
SStC. 01 0*<DA~Bffl<D<ko\zmm&lt\ZftoO 
2 x h w— s?«*©*flaG»«M L^>r ^mmufemm.* 
IRSU *©««£#{bt:P*«W£LTttre£fl#Jj£ 
fi£*KETntt, .to— js. Toe 

^*^#- 2.0 

[0 0 7 0] ftfcj&iaflHr/tH 3 

©^iagB^rMJ&CWA-y bCi, C2Pa1(cS#bfcCDT. 
'M<D <fc o LTL2. 

[0071] 011 (a) (c^T <£ o (C> ^<fc <o&m 

znx 

•2>o #»®«f*r*Tffl-fe>D-l 3- ltt. 7D>K5)b 
Clt'J T^-y h C 2 <L*?HlT^C0P B 1Ri&PgTTie^JW^ 
EHSnfc2Ay 'J74yMI®x 

> Ho — >35C 3 lC^(t6tl^>c7)^— ®T^-2>. 

[0 0 7 2] C<D«fc5fcMjKia^-fe>D-^'JTA^ MS 
^©x> b*n— >gEC 3 (CIS(te>nxGi-2.«-&. 011 
(b) tC^cf <fc o CL ■ 5t:on, 

13-1 

M*^^<^c-oTlKfaiR]^S>-2)o se-t;, 012tC^ 
-rm(IBx>P— FBEC 3 V&miJXM 

oiz. x>v 5 >ft^^-2)iia 

Rn^,. il2©^A~D(iI>K 

n->g&c 3tC*W-5®ajSiT*0, d<7)&®JS^A~ 

DtCi5ViTa!l^^n-2)©^i;XO> h^-y FC 1 CDffc® 
i;CD®S^*L «3Jx«3 5 km/h, 8 0 km/h. 1 
10 km/h, 1 4 0 km/hi;M«f^fe«^ 0 
(C^-T J: O 7c£®S^iB7?^fb-r ^)o 
[0 0 7 3] r®ioC, ttIfiSt>D-^iJ74 7 F 
iS^©X> Kp — >SBC 3 

x> Kp->gsc 3<Dmmzj:^m^xmn<Dmm 
4>, smiSift«c«fc«.^xgii©^tr < i:0^tti$n-2.gp^ 
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< is 

z>(dt\ mmum±>^tmm&rsMm<D'^tn^n 
3±-nmws.wmizfs^>o 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Catalyst de-activation detection equipment of the internal combustion engine which is 
equipped with a catalyst means characterized by providing the following to be attached in the exhaust air 
system of an internal combustion engine, and to purify the injurious ingredient under exhaust air, and an 
oxygen density detection means for it to be attached in the lower stream of a river of this catalyst means, 
and to detect the oxygen density under exhaust air, and detects degradation of the aforementioned 
catalyst means based on the output of this oxygen density detection means, and a predetermined 
distinction value. A degree detection means of catalyst temperature to detect the temperature of the 
aforementioned catalyst means. A distinction value determination means to determine the 
aforementioned distinction value corresponding to the temperature of the catalyst means detected by this 
degree detection means of catalyst temperature. 

[Claim 2] A catalyst means characterized by providing the following to be attached in the exhaust air 
system of an internal combustion engine, and to purify the injurious ingredient under exhaust air. An 
upstream oxygen density detection means for it to be attached in the upstream of this catalyst means, and 
to detect the oxygen density under exhaust air, Catalyst de-activation detection equipment of the internal 
combustion engine which is equipped with a downstream oxygen density detection means for it to be 
attached in the downstream of this catalyst means, and to detect the oxygen density under exhaust air, 
and detects degradation of the aforementioned catalyst means based on the output of the aforementioned 
upstream and a downstream oxygen density detection means, and a predetermined distinction value. A 
degree detection means of catalyst temperature to detect the temperature of the aforementioned catalyst 
means. A distinction value determination means to determine the aforementioned distinction value 
corresponding to the temperature of the catalyst means detected by this degree detection means of 
catalyst temperature. 

[Claim 3] The aforementioned degree detection means of catalyst temperature is catalyst de-activation 
detection equipment of the internal combustion engine according to claim 1 or 2 characterized by being 
attached in a part of aforementioned catalyst means, and detecting the temperature of the core of this 
catalyst means. 

[Claim 4] Catalyst de-activation detection equipment of the internal combustion engine which is 
equipped with a catalyst means characterized by providing the following to be attached in the exhaust air 
system of an internal combustion engine, and to purify the injurious ingredient under exhaust air, and an 
oxygen density detection means for it to be attached in the lower stream of a river of this catalyst means, 
and to detect the oxygen density under exhaust air, and detects degradation of the aforementioned 
catalyst means based on the output of this oxygen density detection means, and a predetermined 
distinction value. An operational status detection means to detect the operational status of the 
aforementioned engine. A degree presumption means of catalyst temperature to presume the temperature 
of the aforementioned catalyst means according to the operational status of the engine detected by the 
aforementioned operational status detection means. A distinction value determination means to 
determine the aforementioned distinction value according to the temperature of the catalyst means 
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presumed by this degree presumption means of catalyst temperature. 

[Claim 5] A catalyst means characterized by providing the following to be attached in the exhaust air 
system of an internal combustion engine, and to purify the injurious ingredient under exhaust air, An 
upstream oxygen density detection means for it to be attached in the upstream of this catalyst means, and 
to detect the oxygen density under exhaust air. Catalyst de-activation detection equipment of the internal 
combustion engine which is equipped with a downstream oxygen density detection means for it to be 
attached in the downstream of this catalyst means, and to detect the oxygen density under exhaust air, 
and detects degradation of the aforementioned catalyst means based on the output of the aforementioned 
upstream and a downstream oxygen density detection means, and a predetermined distinction value. An 
operational status detection means to detect the operational status of the aforementioned engine. A 
degree presumption means of catalyst temperature to presume the temperature of the aforementioned 
catalyst means according to the operational status of the engine detected by the aforementioned 
operational status detection means. A distinction value determination means to determine the 
aforementioned distinction value according to the temperature of the catalyst means presumed by this 
degree presumption means of catalyst temperature. 

[Claim 6] It is catalyst de-activation detection equipment of the internal combustion engine according to 
claim 4 or 5 which the aforementioned operational status detection means detects the inhalation air 
content inhaled by the rotational frequency of an engine and the load of an engine, or the engine as 
operational status of an engine, and is characterized by the aforementioned degree presumption means of 
catalyst temperature presuming the temperature of the aforementioned catalyst means based on the 
inhalation air content inhaled by the rotational frequency of these engines and the load of an engine, or 
the engine. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[°° 01 ] 

[Industrial Application] this invention relates to the catalyst de-activation detection equipment of the 
internal combustion engine prepared in the exhaust air system of an internal combustion engine that 
exhaust gas should be purified. 

[ 0002 ] 

[Description of the Prior Art] It is well-known to measure the time from reversal of an inhalation-of-air 
system supply air-fuel ratio to reversal of the output of downstream 02 sensor, where it formed 02 
sensor in the upstream and the lower stream of a river of a catalyst and the supply air-fuel ratio to an 
inhalation-of-air system is adjusted according to the output of upstream 02 sensor and the output of 
downstream 02 sensor as a means to judge degradation of the catalyst which purifies the exhaust gas of 
an internal combustion engine (for example, refer to JP, 2-3091 5, A, JP, 2-33408, A, and JP,2-207159,A). 
Moreover, as a means to judge degradation of a catalyst, the technique of measuring the output of 
upstream 02 sensor and downstream 02 sensor, for example, a power ratio method, (refer to JP,63- 
23 1252, A), a response ratio method (refer to JP,3-57862,A), phase contrast time mensuration (refer to 
JP,2-310453,A), etc. are proposed. 

[0003] Moreover, the technique (area difference method) of judging degradation of a catalyst based on 
the area difference calculated by these people from the output of upstream 02 sensor and the output of 
downstream 02 sensor which switch a fuel correction factor by constant frequency, and are produced in 
that case is already proposed by Japanese Patent Application No. No. 117890 [ two to ]. Each of such 
technique is performing the degradation judging of a catalyst by quantifying this 02 storage capacity 
paying attention to 02 storage capacity which a catalyst has. 

[0004] Moreover, the applicant for this patent has proposed the technique (Japanese Patent Application 
No. No. 271204 [ three to ]) of performing a degradation judging only using the output of downstream 
02 sensor, without using the output of upstream 02 sensor, and performing the degradation judging of 
an exact catalyst based on the output of downstream 02 sensor which was not influenced by this of the 
gap from the theoretical air fuel ratio of the simple substance property of upstream 02 sensor, or the 
control air-fuel ratio by degradation, and was stabilized. That is, when adjusting the air-fuel ratio of an 
engine according to the output of downstream 02 sensor and the amount of skips which changes a fuel 
correction factor (Ko2) from a rich side to a RIN side to theoretical air fuel ratio is generated, time 
(tangent line) until the output of downstream 02 sensor is reversed from from to rich shell RIN to 
theoretical air fuel ratio judges this technique as the catalyst having deteriorated, when shorter than a 
predetermined time. Furthermore, by this proposal, when the degree of catalyst temperature deviates 
from the predetermined range (degradation monitor temperature requirement) using the degree sensor of 
catalyst temperature which detects the temperature of a catalyst for incorrect judging prevention, a 
means to forbid degradation detection of a catalyst is established. 

[0005] 

[Problem(s) to be Solved by the Invention] However, the aforementioned 02 storage capacity may 
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change with the temperature of a catalyst (CAT), and, in such a case, time (tangent line) until it is 
reversed to rich shell RIN of the output of downstream 02 sensor changes with the temperature of the 
aforementioned catalyst. Regardless of this point, as for the degradation judging equipment of 
aforementioned Japanese Patent Application No. No. 271204 [ three to ], the room of a problem solving 
was left behind from a viewpoint of the improvement in degradation judging precision. 

[0006] Drawing 23 explains this point concretely. Drawing 23 is drawing showing the change of catalyst 
02 storage capacity (OSC) to the degree of catalyst temperature. 

[0007] As shown in drawing 23 , 02 storage capacity would be in the saturation state, and in the 
degradation monitor temperature requirement after the saturation, 02 storage capacity did not change 
with the temperature of a catalyst, but is stable with the new catalyst, with the temperature of 300 
degreeC neighborhood. However, if the heat deterioration of a catalyst progresses and an excellent 
article and a further serve as a degradation article from a new article, 02 storage capacity will decline 
and this 02 storage capacity will come to change with the temperature of a catalyst in the range (300- 
550degreeC) of A-B in drawing. 

[0008] In such a situation, if a degradation judging is performed when the lower limit of the 
aforementioned degradation monitor temperature requirement is set as 300 degreeC in [ A ] drawing 
according to a new catalyst, and the degree of catalyst temperature is the range of A-B in drawing, 
although incorrect judging prevention will be attained to a new catalyst, there is a possibility that 02 
storage capacity may serve as an incorrect judging with the catalyst of the excellent article which fell 
rather than the new article. Moreover, when the lower limit of the aforementioned degradation monitor 
temperature requirement was set as 550 degreeC in [ B ] drawing according to an excellent article, it 
could not judge that a degradation article is degradation at higher temperature, or the temperature of a 
catalyst did not reach the aforementioned degradation monitor temperature requirement, and there was a 
possibility that a degradation judging might not be performed. 

[0009] Thus, just the conditions of forbidding degradation detection of a catalyst when the degree of 
catalyst temperature deviates from the aforementioned degradation monitor temperature requirement for 
incorrect judging prevention were insufficient as incorrect judging prevention conditions for the catalyst 
which has deteriorated, although the incorrect judging could be prevented about the new catalyst. 

[0010] Even if this invention is the case where 02 storage capacity of a catalyst changes with 
temperature in view of the above-mentioned conventional trouble, it aims at offering the catalyst de- 
activation detection equipment of the internal combustion engine which can perform the degradation 
judging of a catalyst correctly. 

[ 0011 ] 

[Means for Solving the Problem] A catalyst means to be attached in the exhaust air system of an internal 
combustion engine, and to purify the injurious ingredient under exhaust air in order that the 1st 
invention may attain the above-mentioned purpose, In the catalyst de-activation detection equipment of 
the internal combustion engine which is equipped with an oxygen density detection means for it to be 
attached in the lower stream of a river of this catalyst means, and to detect the oxygen density under 
exhaust air, and detects degradation of the aforementioned catalyst means based on the output of this 
oxygen density detection means, and a predetermined distinction value It is characterized by having a 
degree detection means of catalyst temperature to detect the temperature of the aforementioned catalyst 
means, and a distinction value determination means to determine the aforementioned distinction value 
corresponding to the temperature of the catalyst means detected by this degree detection means of 
catalyst temperature. 

[0012] A catalyst means for the 2nd invention to be attached in the exhaust air system of an internal 
combustion engine, and to purify the injurious ingredient under exhaust air, An upstream oxygen density 
detection means for it to be attached in the upstream of this catalyst means, and to detect the oxygen 
density under exhaust air, It has a downstream oxygen density detection means for it to be attached in 
the downstream of this catalyst means, and to detect the oxygen density under exhaust air. In the catalyst 
de-activation detection equipment of the internal combustion engine which detects degradation of the 
aforementioned catalyst means based on the output of the aforementioned upstream and a downstream 
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oxygen density detection means, and a predetermined distinction value It is characterized by having a 
degree detection means of catalyst temperature to detect the temperature of the aforementioned catalyst 
means, and a distinction value determination means to determine the aforementioned distinction value 
corresponding to the temperature of the catalyst means detected by this degree detection means of 
catalyst temperature. 

[0013] 3rd invention is characterized by attaching the aforementioned degree detection means of catalyst 
temperature in a part of aforementioned catalyst means, and detecting the temperature of the core of this 
catalyst means in the 1st and 2nd invention. 

[0014] A catalyst means for the 4th invention to be attached in the exhaust air system of an internal 
combustion engine, and to purify the injurious ingredient under exhaust air, In the catalyst de-activation 
detection equipment of the internal combustion engine which is equipped with an oxygen density 
detection means for it to be attached in the lower stream of a river of this catalyst means, and to detect 
the oxygen density under exhaust air, and detects degradation of the aforementioned catalyst means 
based on the output of this oxygen density detection means, and a predetermined distinction value An 
operational status detection means to detect the operational status of the aforementioned engine, and a 
degree presumption means of catalyst temperature to presume the temperature of the aforementioned 
catalyst means according to the operational status of the engine detected by the aforementioned 
operational status detection means. It is characterized by having a distinction value determination means 
to determine the aforementioned distinction value according to the temperature of the catalyst means 
presumed by this degree presumption means of catalyst temperature. 

[0015] A catalyst means for the 5th invention to be attached in the exhaust air system of an internal 
combustion engine, and to purify the injurious ingredient under exhaust air. An upstream oxygen density 
detection means for it to be attached in the upstream of this catalyst means, and to detect the oxygen 
density under exhaust air. It has a downstream oxygen density detection means for it to be attached in 
the downstream of this catalyst means, and to detect the oxygen density under exhaust air. In the catalyst 
de-activation detection equipment of the internal combustion engine which detects degradation of the 
aforementioned catalyst means based on the output of the aforementioned upstream and a downstream 
oxygen density detection means, and a predetermined distinction value An operational status detection 
means to detect the operational status of the aforementioned engine, and a degree presumption means of 
catalyst temperature to presume the temperature of the aforementioned catalyst means according to the 
operational status of the engine detected by the aforementioned operational status detection means. It is 
characterized by having a distinction value determination means to determine the aforementioned 
distinction value according to the temperature of the catalyst means presumed by this degree 
presumption means of catalyst temperature. 

[0016] The 6th invention detects the inhalation air content by which the aforementioned operational 
status detection means is inhaled by the rotational frequency of an engine and the load of an engine, or 
the engine as operational status of an engine in the 4th or 5th invention, and the aforementioned degree 
presumption means of catalyst temperature is characterized by presuming the temperature of the 
aforementioned catalyst means based on the inhalation air content inhaled by the rotational frequency of 
these engines and the load of an engine, or the engine. 

[0017] 

[Function] According to the 1 st and 2nd invention, a distinction value determination means searches and 
determines the decision value corresponding to the temperature of the catalyst detected by the degree 
detection means of catalyst temperature for example, from a distinction value table. And degradation of 
a catalyst means is detected based on the output of an oxygen density detection means, and the searched 
decision value. Thereby corresponding to the temperature characteristic of a catalyst means, a decision 
value can be amended. 

[0018] According to the 3rd invention, since the degree detection means of catalyst temperature detects 
the temperature of the core of a catalyst means, the degree sensor of catalyst temperature can be placed 
into the stable gas stream. 

[0019] According to the 4th and 5th invention, the degree presumption means of catalyst temperature 
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presumes the degree of catalyst temperature according to an operation etc. according to the operational 
status of the internal combustion engine detected by the operational status detection means. A distinction 
value determination means searches and determines the decision value corresponding to the presumed 
degree of catalyst temperature for example, from a distinction value table. Degradation of a catalyst 
means is judged based on the output of the searched decision value and an oxygen density detection 
means. Thereby, amendment of the decision value corresponding to the temperature characteristic of a 
catalyst is performed, without using the degree detection meanses of catalyst temperature, such as the 
degree sensor of catalyst temperature. 

[0020] According to the 6th invention, at least, with the rotational frequency of an internal combustion 
engine, the load of an internal combustion engine, and the air-fuel ratio supplied to an internal 
combustion engine detected by the operational status detection means, according to an operation, since 
the degree presumption means of catalyst temperature presumes the degree of catalyst temperature, 
highly precise temperature presumption of it is attained. 

[ 0021 ] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 

[0022] Drawing 1 is the block diagram of the whole fuel-supply control unit with which the catalyst de- 
activation detection equipment of the internal combustion engine concerning the 1st example of this 
invention is applied, a throttle body 2 is formed while being the inlet pipe 1 of internal combustion 
engine E, and the throttle valve 3 is allotted to the interior. The throttle-valve opening (thetaTH) sensor 
4 is connected with the throttle valve 3, and the electrical signal according to opening thetaTH of the 
throttle valve 3 concerned is supplied to electronic control unit (henceforth "ECU") U. 

[0023] For a fuel injection valve 5, between Engine E and throttle valves 3 and an inlet valve 6 are while 
each fuel injection valve 5 is connected to the fuel pump which is not illustrated by being prepared in the 
upstream for every cylinder a few. It connects with ECU electrically and the valve-opening time of fuel 
injection is controlled by the signal from this ECU. 

[0024] On the other hand, down-stream the absolute-pressure (Pb) sensor 7 in an inlet pipe is formed 
immediately, and the absolute pressure Pb of a throttle valve 3 detected by this absolute-pressure sensor 
7 is changed into an electrical signal, and is supplied to ECU. Moreover, the intake-air temperature (Ta) 
sensor 8 is attached in the lower stream of a river, and the intake-air temperature Ta detected by this 
intake temperature sensor 8 is changed into an electrical signal, and is supplied to ECU. 

[0025] The cooling water temperature (Tw) sensor 9 with which the main part of Engine E was 
equipped consists of a thermistor etc., and supplies the electrical signal which detects cooling water Tw 
and corresponds to ECU. The engine-speed (Ne) sensor 10 is attached in the cam shaft circumference or 
the crankshaft circumference which Engine E does not illustrate, outputs a pulse (henceforth a "TDC 
signal pulse”) in the predetermined degree position of crank angle of this crankshaft, and supplies it to 
ECU. The vehicle speed (Vh) sensor 1 1 which detects the vehicle speed is connected to ECU, and the 
electrical signal which shows the vehicle speed Vh is supplied. 

[0026] While the upper position of the catalyst C in an exhaust pipe 12 is equipped with the upstream 
02 sensor FS as an exhaust air constituent concentration detector, the down-stream position of Catalyst 
C is equipped with the downstream 02 sensor RS, the oxygen density in exhaust gas is detected, 
respectively, and the electrical signal (FV02, RV02) according to the detection value is supplied to 
Moreover, Catalyst C is equipped with the degree (TCAT) sensor 13 of catalyst temperature which 
detects the temperature, and the electrical signal corresponding to the detected degree TCAT of catalyst 
temperature is supplied to ECU. 

[0027] thermistor 13a which two independent beds Cl and C2 separated the predetermined interval (for 
example, 25mm), and have been arranged in in-series, and it is equipped with the aforementioned degree 
sensor 13 of catalyst temperature between the bed Cl and C2, and is the thermometry section here as 
Catalyst C is shown in drawing 2 (a) and (b) - the direction of a path of Catalyst C — it is mostly located 
in a center section 

[0028] ECU forms the input signal wave from various sensors, and corrects a voltage level to 
predetermined level. An analog signal value The function of changing into a digital signal value The 
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input circuit 14 which it has, the central data-processing circuit (henceforth "CPU") 15, ROM 16 the 
various operation programs used for the operation in CPU15 and various reference values are 
remembered to be, RAM 17 the detected various aforementioned engine parameter signals and the result 
of an operation are temporarily remembered to be. And it consists of output circuit 1 8 grades which 
supply a driving signal to the aforementioned fuel injection valve 5. 

[0029] CPU15 calculates the fuel injection duration TOUT of the fuel injection valve 5 which 
synchronizes with the aforementioned TDC signal pulse based on the following formula (1) according to 
the this distinguished engine operation state while distinguishing the various engine operation states of 
two or more specific operating range (henceforth an "open loop control field") which performs neither a 
feedback control field nor feedback control based on various above-mentioned engine parameter signals 
so that it may mention later. 

[0030] 

TOUT=T ixK02xKLSxK 1 +K2 - (1) 

Ti is the basic fuel injection duration of a fuel injection valve 5, and is determined here according to an 
engine speed Ne and the absolute pressure Pb in an inlet pipe. 

[0031] K02 is 02 feedback correction factor (only henceforth a "correction factor"), at the time of 
feedback control, is calculated according to the oxygen density in exhaust gas, and is further set up 
according to each operating range in an open loop control field. 

[0032] KLS is a RIN-ized coefficient set as a with a value of less than 1 .0 predetermined value (for 
example, 0.95), when Engine E is in a RIN-ized field or a fuel cut field, i.e., a predetermined slowdown 
operating range, among open loop control fields. 

[0033] K1 and K2 are the correction factors and amendment variables which are calculated according to 
various engine parameter signals, respectively, and they are determined as the predetermined value 
which can attain optimization of many properties, such as a mpg property, an engine acceleration 
property, etc. according to the engine operation state. 

[0034] CPU15 supplies the driving signal which makes a fuel injection valve 5 open based on the fuel 
injection duration TOUT found as mentioned above to a fuel injection valve 5 through an output circuit 
18. 

[0035] While distinguishing whether drawing 3 and drawing 4 have Engine E in the operational status of 
either a feedback control field and two or more open loop control fields, the flow chart of the program 
which sets up a correction factor K02 according to the distinguished operational status is shown. This 
program is performed synchronizing with this at the time of generating of a TDC signal pulse. 

[0036] First, in Step 101, it distinguishes whether a flag n02 is equal to a value 1 . When both 02 sensors 
FS and RS were in the activated state and it is distinguished when it is for distinguishing whether this 
flag n02 has the upstream 02 sensor FS and the downstream 02 sensor RS in an activated state and the 
answer of the aforementioned step 101 is (Yes) namely, it distinguishes whether the cooling water 
temperature Tw is higher than the predetermined water temperature TW02 at Step 102. When (Yes)02, 
i.e., Tw>Tw, is materialized by this answer and Engine E has completed warming up, it distinguishes 
whether Flag FLGWOT is equal to a value 1 at Step 103. When this flag FLGWOT had Engine E in the 
heavy load field which should increase the quantity of supply fuel quantity by the program which is not 
illustrated and it is distinguished, it is set to a value 1 . 

[0037] When (No) E, i.e., an engine, does not have the answer of the aforementioned step 103 in the 
aforementioned heavy load field, it distinguishes whether an engine speed Ne is larger than the 
predetermined rotational frequency NHOP by the side of high rotation at Step 104, and when this 
answer is (No), it distinguishes further whether an engine speed Ne is larger than the predetermined 
rotational frequency NLOP by the side of low rotation at Step 105. When (Yes, i.e., 

NLOP<Ne<=NHOP) is materialized by this answer, it distinguishes whether whether the RIN-ized 
coefficient's KLS being less than 1 .0 value and Engine E are in a predetermined slowdown operating 
range at Step 106. When the answer of this step 106 is (No), Engine E distinguishes whether a fuel cut is 
performing at Step 107. When this answer is (No), it will distinguish, if Engine E is in a feedback 
control field, and distinguishes whether an engine operation state is in the state of permitting the monitor 
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of Catalyst C, at Step 108 further. If (Yes, i.e., a monitor) is permitted, while this answer will control the 
aforementioned correction factor K02 by Step 109 based on the output voltage RV 02 of the 
02 sensor RS, the monitor of the degradation of Catalyst C is carried out, and this program is ended. 
[0038] On the other hand, the answer of the aforementioned step 108 distinguishes whether it is among a 
monitor last time at Step 110, when the monitor of (No) C, i.e., a catalyst, is not permitted. While the 
answer controls the aforementioned correction factor K02 by Step 111 based on the outputs FV02 and 
RV02 of the upstream 02 sensor FS and the RIN-izing side 02 sensor RS (No), i.e., when the monitor is 
not performed continuously, it computes the average KREF of a correction factor K02, and ends this 
program. 

[0039] When (No, i.e., Ne<=NLOP) is materialized by the answer of the aforementioned step 105, 
Engine E is in a low rotation field and (Yes) E, i.e., an engine, has the answer of the aforementioned step 
106 in a predetermined slowdown operating range, or while the answer of the aforementioned step 107 
is (Yes) and a fuel cut is performing [ Engine E ], it progresses to Step 1 12. At this step 1 1 12, it 
distinguishes whether predetermined-time tD continuation of the loop concerned was carried out, and 
when this answer is (No), while holding a correction factor K02 to a value just before shifting to the 
loop concerned at Step 113, when an answer is (Yes), a correction factor K02 is set as a value 1.0 at Step 
114, open loop control is performed, and this program is ended. That is, when Engine E shifts to an open 
loop control field from a feedback control field according to one conditions of the aforementioned steps 
105-107, while a correction factor K02 is held by the value computed at the time of the feedback control 
in front of this shift until this predetermined time tD after shift passes, after a predetermined time tD 
passes, a value is set as 1 .0. 

[0040] When (No) E, i.e., an engine, has not completed [ the answer of the aforementioned step 102 ] 
warming up and (Yes) E, i.e., an engine, has the answer of the aforementioned step 103 in a heavy load 
field, or when (Yes) E, i.e., an engine, has the answer of the aforementioned step 104 ** in a high 
rotation field, it progresses to the aforementioned step 114, open loop control is performed, and this 
program is ended. 

[0041] A monitor progresses to Step 115, when (No) FS and RS, i.e., both 02 sensors, had the answer of 
the aforementioned step 1 0 1 in the inactive state and it is distinguished, and when the answer of the 
aforementioned step 110 becomes disapproval for the first time (Yes, i.e., this time), and it distinguishes 
whether Engine E is in an idle field. An engine speed Ne is below a predetermined rotational frequency, 
and this distinction is performed by distinguishing whether throttle- valve opening thetaTH is below 
predetermined opening. When (Yes) E, i.e., an engine, has the answer of this step 1 15 in an idle field, a 
correction factor K02 is set as the average KREF0 for idle fields at Step 116, open loop control is 
performed, and this program is ended. 

[0042] When (No) E, i.e., an engine, has the answer of the aforementioned step 1 15 in operating range 
other than an idle field (henceforth an "off-idle field"), it progresses to Step 117 and a correction factor 
K02 is set as the average KREF1 for off- idle fields. 

[0043] Next, degradation of a catalyst is explained. 

[0044] as mentioned above, in the flow chart of drawing 3 , monitor permission of Catalyst C should do 
at Step 108 — when there is nothing, feedback control is performed based on the output voltage FV02 of 
the upstream 02 sensor FS, and the output voltage RV 02 of the downstream 02 sensor RS On the other 
hand, if the monitor of Catalyst C is permitted at the aforementioned step 1 08, monitor mode of Catalyst 
C will be performed at Step 109. Hereafter, the contents are explained in full detail with reference to the 
flow chart of drawing 5 - drawing 9 . 

[0045] Feedback control in the case of performing the degradation monitor of this catalyst C is 
performed based on the output voltage RV 02 of the downstream 02 sensor RS. And while the time 
tangent line after the special P term PLSP for making a correction factor K02 skip to a RIN side from a 
rich side to theoretical air fuel ratio occurs until reversal of rich -> RIN of 02 concentration is checked 
is detected since the special P term PRSP for making a correction factor K02 skip to a rich side from a 
RIN side to theoretical air fuel ratio occurs — RIN-> of 02 concentration — the time TR until rich 
reversal is checked is detected, and degradation of Catalyst C is judged based on these time tangent line 
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and TR 

[0046] Based on the flow chart of drawing 5 , the outline composition of a catalyst de-activation monitor 
is explained. 

[0047] In drawing 5 , it is distinguished whether the prerequisite is satisfied at Step 201 in the beginning 
for degradation detection of a catalyst, and when the answer is (No) In Step 202 NTL (the number of 
times of tangent line measurement, i.e., the total number of times by which the aforementioned time 
tangent line was measured), nTR (the number of times of TR measurement, i.e., the total number of 
times by which the aforementioned time TR was measured), TLSUM (tangent line total value, i.e., sum 
total time of tangent line by which multiple-times measurement was carried out), and TRSUM (TR total 
value, i.e., sum total time of TR by which multiple-times measurement was carried out) are set to zero. 
Then, the above-mentioned usual feedback control is performed at Step 203. In addition, when it 
separates from a prerequisite during degradation monitor execution of Catalyst C, KREF is used as 
initial value of feedback control. 

[0048] When the answer of the aforementioned step 201 is (Yes) (i.e., when the prerequisite of the 
degradation monitor of Catalyst C is satisfied), it is distinguished at Step 204 whether the 
aforementioned number of times nTR of TR measurement is beyond a predetermined value. Degradation 
judging processing B of Step 205 is performed, a monitor is ended at Step 206, and it returns to the 
usual feedback control noting that the data for the degradation judging of Catalyst C are prepared, when 
the answer of Step 204 is (Yes). Also in this case, KREF is used as initial value of feedback control. 
[0049] The following steps 207-213 are performed noting that the data for the degradation judging of 
Catalyst C are not prepared, when the answer of the aforementioned step 204 is (No). That is, after a 
monitor is first permitted at Step 207, it is distinguished whether the first special P terms PLSP and 
PRSP occurred. When the monitor has not yet started, an answer serves as (No), and monitor start 
processing is performed at Step 208. On the other hand, if the answer of the aforementioned step 207 is 
(Yes) and the first special P terms PLSP and PRSP have already occurred, it will be distinguished 
whether the output voltage RV 02 of the downstream 02 sensor RS was reversed at Step 209. If the 
answer of Step 209 is (Yes), at Step 210 The processing at the time of RV02 reversal, Namely, the 
increment of the number of times nTL of tangent line measurement, or the number of times nTR of TR 
measurement. The start of the RIN delay timer tLD (time after RV02 is reversed until it generates the 
special P term PRSP is measured), or the rich delay timer tRD (time after RV02 is reversed until it 
generates the special P term PLSP is measured). And generating of the special P terms PLSP and PRSP 
is performed. 

[0050] On the other hand, when the answer of the aforementioned step 209 is (No), the degradation 
judging processing A will be started at Step 214, the normalcy of Catalyst C is checked at continuing 
Step 215, and if the normalcy of (Yes) C, i.e., a catalyst, is checked, the answer will shift to the 
aforementioned step 206, and will end a monitor. On the other hand, if the answer of the aforementioned 
step 215 cannot check normalcy by (No), it shifts to Step 211. 

[0051] At Step 211, after a monitor is permitted, it is distinguished whether also at once, the output 
voltage RV 02 of the downstream 02 sensor RS was reversed. If it is after passing through one reversal 
or more after a start when the answer of the aforementioned step 21 1 is (No) (i.e., when the answer of 
Step 21 1 is (Yes) while waiting processing for reversal after a start is performed at Step 212 if it is 
before the first reversal is performed, after a monitor is permitted) namely, waiting processing for RV02 
reversal will be performed at Step 213. At these steps 212,213, addition of the special I term IRSP or the 
subtrahend of the special I term IRSP is performed by each to a correction factor K02. However, at Step 
212, the measurement is not performed to measurement of the aforementioned time tangent line and TR 
being performed at Step 213. Since the duration of the waiting for the reversal after a start is influenced 
by the timing to which a monitor is permitted, even if this measures the aforementioned time tangent 
line and TR, it is because it is meaningless. 

[0052] Drawing 6 shows the monitor mentioned-in-the-preceding-article affair of Step 201 of the flow 
chart of aforementioned drawing 5 , and the operational status of the engine E for a monitor start is first 
checked at Step 301. Namely, [ whether it is in the range whose output Ta of an intake temperature 
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sensor 8 is 60 degrees C - 100 degrees C, and ] [ whether it is in the range whose output Tw of the 
cooling coolant temperature sensor 9 is 60 degrees C - 100 degrees C or the output Ne of an engine 
speed sensor 10 is in the range of 2800rpm - 3200rpm, and ] It is confirmed whether the output Pb of the 
absolute-pressure sensor 7 in an inlet pipe is in the range of -350mmHg - -250mmHg, the output Vh of 
the vehicle speed sensor 11 is in the range of 32 km/h - 80 km/h, or it is in the range whose output 
TCAT of the degree sensor 13 of catalyst temperature is 350 degrees C - 800 degrees C. Then, it is 
distinguished whether the vehicle speed is in a fixed state at Step 302, i.e., did the state of 0.8 or less 
km/sec carry out [ change of the output Vh of the vehicle speed sensor 11] predetermined-time (for 
example, 2 seconds) continuation?. Next, it is distinguished whether feedback control between 
predetermined times (for example, 10 seconds) before a monitor is permitted at Step 303 was performed. 
Furthermore, it is distinguished whether predetermined-time (for example, 2 seconds) progress was 
carried out at Step 304. 

[0053] It **, when the answers of the above-mentioned steps 301-304 are all (Yes), a monitor is 
permitted at Step 305 and it shifts to Step 204 of the flow chart of drawing 5 , and when one of answers 
is (No(es)), it shifts to Step 202 of the flow chart of drawing 5 , a monitor being used as disapproval at 
Step 306. 

[0054] Next, monitor start processing of Step 208 of the flow chart of aforementioned drawing 5 is 
explained. When 02 concentration which the downstream 02 sensor RS detected is in the Lee N state, 
proportional control which adds the special P term PRSP to the last value of a correction factor Ko2 is 
performed, and, thereby, an air-fuel ratio is made to increase to a rich side in the shape of a step. When 
02 concentration which the downstream 02 sensor RS detected is in a rich state, proportional control 
which subtracts the special P term PLSP from the last value of a correction factor Ko2 is performed, 
and, thereby, an air-fiiel ratio is decreased in the shape of a step to a RIN side. 

[0055] Waiting processing for reversal after the start of Step 212 of the flow chart of aforementioned 
drawing 5 is performed as follows. It performs following the monitor start processing back of the above- 
mentioned [ this processing ]. When 02 concentration which the downstream 02 sensor RS detected is 
in the Lee N state, the integral control which adds the special I term IRSP to the last value of a 
correction factor Ko2 is performed, and, thereby, an air-fuel ratio is made to increase to a rich side 
gradually. On the other hand, when 02 concentration which the downstream 02 sensor RS detected is in 
a rich state, the integral control which subtracts the special I term ILSP from the last value of a 
correction factor Ko2 is performed, and, thereby, an air-fuel ratio is gradually decreased to a RIN side. 
[0056] Waiting processing for downstream 02 sensor reversal of Step 2 1 3 of the flow chart of 
aforementioned drawing 5 is performed as follows. This processing is performed considering reversal of 
the output voltage RVo2 of the downstream 02 sensor RS as a before degree. First, it is distinguished 
whether the rich delay timer tRD is counting down or it is after deadline. If the rich delay timer tRD 
consists of backward counters, a count-down is started the moment the output voltage RVo2 of the 
downstream 02 sensor RS was richly reversed from RIN to theoretical air fuel ratio, and predetermined 
time passes, the deadline of will be passed, and counted value serves as zero. While this rich delay timer 
tRD is counting down, the integral control which adds the special I term IRSP to the last value of the 
above-mentioned correction factor Ko2 is performed, and, thereby, an air-fuel ratio is made to increase 
to a rich side gradually. 

[0057] On the other hand, when the counted value of the rich delay timer tRD becomes zero for the first 
time this time, while starting measurement of tangent line, proportional control which subtracts the 
special P term PLSP from a correction factor Ko2 is performed, and an air-fuel ratio is decreased in the 
shape of a step to a RIN side. Moreover, when the counted value of the rich delay timer tRD is zero 
continuously and tangent line is measuring, the integral control which subtracts the special I term ILSP 
from a correction factor Ko2 is performed, and an air-fuel ratio is gradually decreased to a RIN side. 
[0058] When this RIN delay timer tLD is counting down, the integral control which subtracts the special 
I term ILSP from the last value of a correction factor Ko2 is performed, and, thereby, an air-fuel ratio is 
gradually decreased to a RIN side. 

[0059] Furthermore, when the counted value of this RIN delay timer tLD becomes zero for the first time 
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this time, while starting measurement of TR, proportional control which adds the special P term PRSP to 
a correction factor Ko2 is performed, and an air-fuel ratio is made to increase to a rich side in the shape 
of a step. Moreover, the integral control which adds the special I term IRSP to a correction factor Ko2 is 
performed, and an air-fuel ratio is made to increase gradually at a rich side during measurement of TR in 
case the counted value of the RIN delay timer tLD is zero continuously. 

[0060] Processing is performed as follows at the time of downstream 02 sensor reversal of Step 2 1 0 of 
the flow chart of aforementioned drawing 5 . This processing is performed after reversal of the 
downstream 02 sensor RS. First, while tangent line is measuring last time, measurement of tangent line 
is stopped, and while adding tangent line measured to the tangent line total value TLSUM this time, the 
tangent line count nTL is incremented. 

[0061] On the other hand, while TR is measuring last time and TR is measuring last time, measurement 
of TR is stopped, and while adding TR measured to the TR total value TRSUM this time, the TR count 
nTR is incremented. 

[0062] And TRSUM is set to zero, when nTR is 1 and nTL is 0. In order to measure in order of tangent 
line->TR, this is for canceling the TR, when TR is measured first. 

[0063] Then, when output voltage RVo2 is less than reference voltage VREF, while starting a count- 
down of the RIN delay timer tLD, the integral control which subtracts the special I term ILSP from the 
last value of a correction factor Ko2 is performed, and, thereby, an air-fuel ratio is gradually decreased 
to a RIN side. 

[0064] On the other hand, when output voltage RVo2 is more than the reference voltage VREF, while 
starting a count-down of the rich delay timer tRD, the integral control which adds the special I term 
IRSP from the last value of a correction factor Ko2 is performed, and, thereby, an air- fuel ratio is made 
to increase to a rich side gradually. 

[0065] It is distinguished whether after the sub routine of Step 214 of drawing 5 is shown and a special 
P term occurred at Step 401 first, while drawing 7 had not had the next reversal, the marginal time 
tSTRG passed. As the aforementioned marginal time tSTRG and time T compared, the average (tangent 
line+TR)/2 of tangent line and TR are used here. And when these average (tangent line+TR)/2 are 
longer than the marginal time tSTRG, it is supposed that 02 storage capacity of Catalyst C is size, and it 
is judged with Catalyst C being an excellent article at Step 402, without performing the above- 
mentioned degradation judging processor B. 

[0066] The reason which can be judged as Catalyst C being an excellent article by the above-mentioned 
degradation judging processing A is as follows. That is, when feedback control is performed only using 
the output signal of the downstream 02 sensor RS so that the grade of degradation of Catalyst C was 
small and 02 storage capacity was high, the reversal period of the downstream 02 sensor RS is 
prolonged. Therefore, if the average of the time tangent line and TR until the downstream 02 sensor RS 
is reversed is larger than the marginal time tSTRG, it can judge with Catalyst C being an excellent 
article. Moreover, Catalyst C is an excellent article, and if the aforementioned reversal period becomes 
long, it is known that aggravation of drivability and the increase in the toxic substance in exhaust gas 
will occur. Therefore, when Catalyst C is an excellent article, it can avoid aforementioned un-arranging 
by stopping monitor mode immediately and switching the usual feedback control. 

[0067] Drawing 8 shows the degradation judging processing B of Step 205 of the flow chart of 
aforementioned drawing 5 which accomplishes the feature portion of this invention, and this flow is 
performed when the TR count nTR exceeds the number of times of predetermined. First, it refers to Step 
501 on the decision value table showing the decision value TCHKG corresponding to the degree of 
catalyst temperature detected by the degree sensor 1 3 of catalyst temperature in drawing 9 . Here, the 
decision value table of drawing 9 is created according to the temperature characteristic of a catalyst as 
shown for example, in aforementioned drawing 21 , and has an inclination upward slanting to the right 
in the range of the degree TCATO of catalyst temperature (for example, 350 degrees C) - TCAT1 (for 
example, 600 degrees C). Next, the average of the value (TLSUM/nTL) which broke tangent line total 
value by Step 502 by tangent line count, and the value (TRSUM/nTR) which divided TR total value by 
TR count is calculated, and Time TCHK is found. 
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[0068] Then, it distinguishes whether the aforementioned time TCHK is larger than the decision value 
TCHKG searched with the aforementioned step 501 at Step 503, and when the answer is (Y es), it 
supposes that 02 storage capacity of Catalyst C has exceeded criteria, and judges with an exhaust air gas 
cleanup system being normal at Step 504. On the other hand, when the answer of the aforementioned 
step 503 is (No), it supposes that 02 storage capacity of Catalyst C is less than criteria, and judges with 
an exhaust air gas cleanup system being unusual at Step 505. 

[0069] Thus, by using the aforementioned judgment table, a degradation decision value can be amended 
corresponding to the temperature characteristic of a catalyst, and even if it carries out a degradation 
monitor with which degree of catalyst temperature, an incorrect judging can be prevented. Furthermore, 
the degree field of catalyst temperature which degradation of 02 storage capacity accompanying catalyst 
de-activation tends to distinguish like [ between A-B in drawing 10 ] is limited, and if the 
aforementioned degradation decision value is amended by making the field into a degradation monitor 
area, a much more highly precise degradation judging can be performed. 

[0070] Moreover, in this example, since it equipped with the thermometry section of the degree sensor 
13 of catalyst temperature between the bed Cl of Catalyst C, and C2, it has the following advantages. 
[0071] As shown in drawing 1 1 (a), the degree sensor of catalyst temperature currently used 
conventionally is used in order to detect the time of the unusual temperature up of a catalyst as a sensor 
for exhaust gas temperature alarm lamps. As for the sensor 13-1 for exhaust gas temperature alarm 
lamps, in the case of 2 bed type catalyst by which the front bed Cl and the rear bed C2 separated the 
predetermined interval, and have been arranged in in-series, it is general to be prepared in the end cone 
section C3 just behind a rear bed. 

[0072] Thus, there is an inclination for the error of the temperature of an actual catalyst bed and the 
detection temperature of a sensor 13-1 to become large as are shown in drawing 1 1 (b) and the 
temperature of a catalyst bed rises, when the degree sensor of catalyst temperature is formed in the end 
cone section C3 just behind a rear bed. Furthermore, if an engine load changes so that clearly from an 
exhaust gas temperature distribution in the direction of a path in the aforementioned encoding section 
C3 shown in drawing 12 , a temperature gradient will change. That is, sign A-D of drawing 12 is a point 
in the end cone section C3 measuring the temperature, and when the temperature gradient of the 
temperature measured in each of this measuring the temperature point A-D and the floor tempereture of 
the front bed Cl changes a load into for example, 35 km/h, 80 km/h, and km [ 1 10 / // h ] and 140 km/h, 
it changes by the temperature gradient as shown in drawing. 

[0073] Thus, in the case where the degree sensor of catalyst temperature is formed in the end cone 
section C3 just behind a rear bed, there is a problem that the precision of the exhaust-gas temperature 
detected by the influence of the exhaust gas flow by the configuration of the cone section C3 and the 
influence of the gas stream by exhaust air throb becomes low. If the exhaust-gas temperature detected is 
not exact, since an error will arise in the degradation decision value mentioned above and the 
degradation judging of a highly precise catalyst becomes impossible, the degree sensor of catalyst 
temperature serves as an important element, when performing the degradation judging of a highly 
precise catalyst. 

[0074] In consideration of this point, by this example, as mentioned above, it has equipped with the 
degree sensor 13 of catalyst temperature between the bed Cl of a catalyst, and C2. Since the degree 
sensor of catalyst temperature can be placed into the stable gas stream by this, even if a load etc. 
changes, it is stabilized and the degree of floor tempereture of a catalyst can be detected with a sufficient 
precision. And there is little influence of the gas stream by exhaust air throb since you are making it 
mostly located in a center section of the shaft orientations of Catalyst C etc., it is stabilized and the 
temperature detection with a high precision can do thermistor 13a which is the thermometry section of 
the degree sensor 1 3 of catalyst temperature. This point is clear also from drawing 13 and drawing 14 . 
That is, even if an exhaust gas temperature distribution in the bed Cl of Catalyst C and the direction of a 
path between C2 (measuring the temperature point A-G) is shown and an engine load changes, change 
has few temperature gradients, and the temperature gradient of drawing 13 of the temperature measured 
there and the floor tempereture of the front bed Cl is so small that it moreover approaches the point near 
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a center (for example, D, E) measuring the temperature. Moreover, drawing 14 is drawing showing the 
gas-temperature difference (temperature gradient with the floor tempereture of the front bed Cl) in each 
measuring the temperature point A-E of drawing 13 to the degree of floor tempereture of the front bed 
Cl, and the variation in the gas-temperature difference over change of the floor tempereture of the front 
bed Cl becomes small, so that the point near a center (for example, D, E) measuring the temperature is 
approached. 

[0075] Furthermore, in this example, since the interval between [ Cl and C2 ] the aforementioned beds 
was set to 25mm, the influence of heat length (the open air reduces the exhaust gas temperature in the 
point measuring the temperature at the time of a low) is eliminated, and highly precise temperature 
detection is attained. This point is clarified by drawing 15 . That is, drawing 15 is drawing which 
between the state b where between the state a where between beds did not equip a catalyst with covering 
for the gas-temperature difference over the degree of floor tempereture of the front bed Cl by 25mm, 
and the bed equipped the catalyst with covering and the heat insulator by 45mm, and the bed compared 
where [ c ] a catalyst is not equipped with covering by 45mm. It turns out that there is least variation in a 
gas-temperature difference, and the aforementioned state a is stable. 

[0076] Next, the 2nd example of this invention is explained. 

[0077] In this example, this degree of catalyst temperature is presumed and obtained according to the 
operational status of an engine instead of detecting the degree of catalyst temperature using the degree 
sensor 13 of catalyst temperature like the 1st example of the above. 

[0078] First, in Step 601, the degree Tb of balanced catalyst temperature is computed by the following 
formula (2). 

[0079] 

[Equation 1] 



Tb=KX (No) "X (T out ) " X (• 



A/F 
14. 7 



■> 



( 2 ) 



Here, as for Ne, the fuel injection duration and A/F of a fuel injection valve 5 express an engine speed, 
TOUT expresses an air-fuel ratio, and each of K, a, b, and c is constants determined experimentally. 
[0080] Furthermore, in continuing Step 602, the present degree TCATn of catalyst temperature is 
computed by equalizing the degree Tb of balanced catalyst temperature computed at Step 601 by the 
following formula (3). 

[0081] 

[Equation 2] 

CREFT __ . 2 16 — CRE F T _ 



CATs ' 



i 16 



■XTb + 



, 1 6 



XT 



CATn-1 



Here, CREFT is the weighting factor of the average (TCATn- 1) computed last time, and is set as a 
suitable value among 1-216. 

[0082] Thus, even if it does not form the degree sensor 1 3 of catalyst temperature by computing the 
degree of catalyst temperature, an effect equivalent to the 1st example of the above is acquired. That is, 
in the 1st example, it is necessary to add an expensive sensor and an improvement is desired in respect 
of cost, so that precision and responsibility are investigated although there is an advantage that 
temperature detection precision is high comparatively in order for the degree sensor 13 of catalyst 
temperature to detect the temperature of Catalyst C directly. Furthermore, as an installation position of 
the degree sensor 1 3 of catalyst temperature, there are many the under floor portions and bird clappers of 
the body, and they need to take water-ed, scattering, etc. into consideration, and there is a problem in the 
viewpoint of the durable reliability of a sensor. By this example which does not use the degree sensor of 
catalyst temperature, it becomes realizable [ the cheap catalyst de-activation judging equipment which 
suited the temperature characteristic of a catalyst ] from such a point. 

[0083] Drawing 17 is drawing showing the outline of the area difference method of the 3rd example of 
this invention, and explains the outline of this example below according to this drawing. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/23/2003 




Page 12 of 15 



[0084] [ that two 02 sensors FS and RS are normal first and when it is an activated state and Engine E is 
in the usual operation mode after starting operation mode ] The averages VCHKFL and VCHKRL of the 
output values FVo2 and RVo2 of 02 sensors FS and RS of the upstream of the catalyst C at the time of 
fuel cut (F/C) operation and a downstream are calculated, respectively. Moreover, the averages 
VCHKFH and VCHKRH of the output values FVo2 and RVo2 of 02 sensors FS and RS at the time of 
heavy load (WOT) operation are calculated, respectively ( drawing 17 b and c). 

[0085] Moreover, a cruise run of vehicles carries out predetermined-time continuation, when an engine 
is in predetermined operational status, the perturbation of the air-fuel ratio correction factor Ko2 is 
performed, for example, the value of a coefficient Ko2 is fluctuated **4 to 10% focusing on the average 
of a coefficient Ko2, and it is made to make it reversed at intervals of 0.5 seconds ( drawing 17 a). The 
exhaust gas with which the oxygen density was regularly changed from Engine E is discharged by this 
perturbation, and it is detected by 02 sensors FS and RS by it ( drawing 17 b and c). 

[0086] In this way, based on the output values FVo2 and RVo2 and the aforementioned averages 
VCHKFL, VCHKRL, and VCHKFH, and VCHKRH of 02 sensors FS and RS which were obtained, a 
coefficient Ko2 calculates the area SQRR of the portion surrounded by the area SQRF of the portion 
surrounded from the ********** time during execution of a perturbation by the predetermined time 
tMES ( drawing 17 d), FVo2, VCHKFL, and VCHKFH and RVo2, VCHKRL, and VCHKRH, 
respectively ( drawing 17 e and f). This area calculation is repeated during perturbation execution. 

[0087] If the output value FVo2 of the upstream 02 sensor FS is among the bound values VCHKFH and 
VCHKFL, the upstream area SQRF will be computed based on the following formula (4). 

[0088] 

SQRF<-SQRF+Vo2 F-VCHKFL — (4) — on the other hand, the output value FVo2 of the upstream 02 
sensor FS is more than the upper limit VCHKFH — if it becomes, the upstream area SQRF will be 
computed based on the following formula (5) 

[0089] 

SQRF<-SQRF+VCHKFH- VCHKFL - (5) - in addition, SQRF of the right-hand side of (4) and (5) 
formulas is the upstream area which could give initial value 0 and was computed based on (4) and (5) 
formulas, respectively by last time On the other hand, if the output value FVo2 of the upstream 02 
sensor FS is more than the upper limit VCHKFH, the upstream area SQRF will be computed based on 
the following formula (5). 

[0090] 

SQRFc-SQRF+VCHKFH-VCHKFL - (5) - in addition, SQRF of the right-hand side of (4) and (5) 
formulas is the upstream area which could give initial value 0 and was computed based on (4) and (5) 
formulas, respectively by last time 

[0091] On the other hand, if the output value RVo2 of the downstream 02 sensor RS is among the 
bound values VCHKRH and VCHKRL, the upstream area SQRR will be computed based on the 
following formula (6). 

[0092] 

SQRR<-SQRR+Vo2 R- VCHKRL — (6) — the output value RVo2 of the downstream 02 sensor RS is 
more than the upper limit VCHKRH again — if it becomes, the upstream area SQRR will be computed 
based on the following formula (7) 

[0093] 

SQRR<-SQRR+VCHKRH- VCHKRL — (7) — in addition, SQRR of the right-hand side of (6) and (7) 
formulas is the downstream area which could give initial value 0 and was computed based on (6) and (7) 
formulas, respectively by last time 

[0094] When the deflection of the area SQRF and SQRR obtained in this way is smaller than a 
predetermined reference value, it judges with the purification performance of the exhaust gas of Catalyst 
C having deteriorated. 

[0095] As mentioned above, the averages VCHKFL and VCHKRL of the output value of 02 sensors FS 
and RS of the upstream of the catalyst C at the time of fuel cut operation and a downstream are 
calculated. And by calculating the averages VCHKFH and VCHKRH of the output value of 02 sensors 
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FS and RS at the time of heavy load operation, and computing the aforementioned area SQRF and 
SQRR based on these averages The deflection of the aforementioned area will be eliminated namely, 
amended in the influence by the individual differences of the performance of 02 sensors FS and RS, 
therefore the judgment of the performance degradation of Catalyst C becomes possible [ eliminating the 
influence of the individual differences of 02 sensor, and carrying out correctly ]. 

[0096] Next, with reference to drawing 18 , the catalyst de-activation judging routine of this example is 
explained. 

[0097] At Step 701, the range of fluctuation DELTAF of the output value of the upstream 02 sensor FS 
and the range of fluctuation DELTAR of the output value of the downstream 02 sensor RS are first 
computed based on the following formula (8) and (9) using reference values VCHKFH, VCHKFL, and 



VCHKRH and VCHKRL. 

[0098] 

DELTAF<- VCHKFH- VCHKFL - (8) DELTAR<- VCHKRH- VCHKRL The change value SQRRARE 
is computed by amending the area SQRR called for by the aforementioned formula (7) using the — (9)~ 
these-computed range of fluctuation based on the following formula (10) (Step 602). 

[0099] 

[Equation 3] 



SQR rare «-SQR h x 



DELTA, 

DELTA, 



(1 0 ) 



SQRRARE computed as mentioned above can be called value from which a part for the individual 
differences of the output value of upstream [ which is contained in SQRR ] and downstream 02 sensors 
FS and RS was removed. In addition, although the downstream area SQRR was amended by the ratio of 
the range of fluctuation by the above-mentioned formula (10), it is good as for a method of an 
amendment in the upstream area SQRF at the inverse number of the ratio of the aforementioned range of 
fluctuation. 

[0100] At the following step 703, deflection SQRDIF is computed based on the following formula (1 1) 
using the upstream area SQRF computed by the change value SQRRARE and the aforementioned 
formula (5) of the downstream area computed at Step 702. 

[ 0101 ] 

SQRDIF<-SQRF-SQRRARE — (1 1) Refer to Step 704 on the decision value table showing the 
degradation decision value SQRLMT corresponding to the degree of catalyst temperature detected by 
the degree sensor 13 of catalyst temperature in drawing 19 . This decision value table is created 
according to the temperature characteristic of a catalyst as shown in aforementioned drawing 21 
similarly [ mentioned / above ], and has an inclination upward slanting to the right in the range of the 
degree TCATO of catalyst temperature (for example, 350 degrees C) - TCAT1 (for example, 600 
degrees C). 

[0102] It distinguishes at Step 705 whether the deflection SQRDIF computed by the above-mentioned 
formula (1 1) is smaller than the degradation criterion value SQRLMT (for example, 2.0 V-sec) searched 
with Step 704. If SQRDIF will be more than SQRLMT if this answer negative (No) Becomes namely, it 
will judge that there is no degradation in the performance of Catalyst C, and the program of this routine 
will be ended. On the other hand, if the answer of Step 705 becomes affirmation (Yes), it will progress 
to Step 706. 

[0103] At Step 706, it distinguishes whether the temperature TCAT of the catalyst C detected by the 
degree sensor 13 of catalyst temperature is larger than the 1st distinction value TCATLMT1. This 1st 
distinction value TCATLMT1 is set as the temperature (for example, 560 degrees C) of this catalyst in 
case rate of HC purification etaHC of Catalyst C is 50%. If the answer of Step 705 will be affirmed 
although the degree TCAT of catalyst temperature is larger than the 1st distinction value TCATLMT1 if 
the answer of Step 706 becomes affirmation (Yes) namely 1 is set as flag F-CATNG which judges that 
abnormalities have occurred for the purification performance of Catalyst C, and displays these 
abnormalities on it by 1 (Step 707), Light Emitting Diode is turned on based on this setup, an alarm is 
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emitted, and the program of this routine is ended. 

[0104] On the other hand, if the answer of Step 706 negative (No) Becomes, it will distinguish whether 
the degree TCAT of catalyst temperature is smaller than the 2nd distinction value TCATLMT2 (Step 
708). This 2nd distinction value TCATLMT2 is a value set up according to an engine speed Ne and the 
absolute pressure PBA in an inlet pipe based on the table shown in drawing 20 , and is set as such a big 
value that absolute pressure PBA is so large that an engine speed Ne is large. Judge that the purification 
performance of Catalyst C will have deteriorated if it is a low from the degree TCATLMT2 of catalyst 
temperature to which the degree TCAT of catalyst temperature should be set on the engine load 
conditions at that time if the answer of this step 708 becomes affirmation (Yes), and it progresses to Step 
707. negative (No) On the other hand, the answer of Step 708 so low (the answer of Step 706 denies) 
that the degree TCAT of catalyst temperature cannot secure rate of HC purification etaHC50% if it 
becomes namely And if the degree of catalyst temperature which should be set on the engine load 
conditions at that time is reached, the answer of Step 705 will end the program of this routine also for 
affirmation, without abnormalities' judging that there is nothing for the performance of Catalyst C, and 
setting flag F-CATNG as it 1. 

[0105] In this example, since the degradation distinction value SQRLMT was searched from the 
distinction value table of drawing 19 , there are the following advantages. 

[0106] As mentioned above, 02 storage capacity of Catalyst C changes with the degrees TCAT of 
catalyst temperature. If this 02 storage capacity declines, the reversal period of the 02 sensor RS of a 
downstream will become short, and the downstream area SQRR will become large. Therefore, the 
difference of the downstream area SQRR and Upstream SQRF becomes small, and it is necessary to 
make the degradation distinction value SQRLMT small as the degree TCAT of catalyst temperature 
falls, in order to perform a highly precise degradation judging. In this example, since the distinction 
value table shown in drawing 19 has realized this, a highly precise degradation judging can be 
performed. 

[0107] this invention is not limited to the example of illustration, but various deformation is possible for 
it. As the modification, there is the following, for example. 

[0108] (1) Although the degradation judging was performed in the above-mentioned example only using 
the output of the downstream 02 sensor RF, without using the output of the upstream 02 sensor FS, this 
invention is applicable also to the method which performs a degradation judging based on the output of 
both 02 sensors FS and RS. 

[0109] (2) In the above-mentioned example, although the table determined the decision value of 02 
storage capacity, this decision value is also computable with the degree of catalyst temperature, 
moreover, detected 02 storage capacity — the degree of catalyst temperature — an amendment — things 
are also possible and the same effect as the above-mentioned example can be acquired also in this case 
[0110] (3) Although the catalyst C in the above-mentioned example used what consists of beds Cl and 
C2 of the same size mostly, you may use a catalyst which is larger than a bed C2 as shown in drawing 
21 . Furthermore, you may use the catalyst which consists of beds Cl, C2, and C3 of the same size 
mostly as shown in drawing 22 . 

[01 1 1] (4) this invention is applicable to all the technique of detecting degradation of a catalyst 
according to 02 storage capacity of a catalyst. 

[ 0112 ] 

[Effect of the Invention] An incorrect judging can be prevented, even if it can perform amendment of the 
decision value corresponding to the temperature characteristic of a catalyst and carries out a degradation 
monitor with which degree of catalyst temperature, since the decision value corresponding to the 
temperature of a catalyst was used according to the 1st and 2nd invention, as explained above. 
Furthermore, the degree field of catalyst temperature which degradation of 02 storage capacity 
accompanying catalyst de-activation tends to distinguish can be limited, and a degradation monitor area, 
then a much more highly precise judgment can be performed for the field. 

[0113] Since according to the 3rd invention the degree detection means of catalyst temperature detects 
the temperature of the core of a catalyst means and the degree sensor of catalyst temperature can be 
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placed into the stable gas stream, even if an engine load etc. changes, it is stabilized and the degree of 
floor tempereture of a catalyst can be detected with a sufficient precision. 

[0114] Since the degree of catalyst temperature was presumed according to the operational status of an 
engine instead of detecting the degree of catalyst temperature using the degree detection means of 
catalyst temperature like the 1 -3rd invention according to the 4th and 5th invention, without using the 
degree sensor of catalyst temperature, amendment of the decision value corresponding to the 
temperature characteristic of a catalyst is attained, and the cheap catalyst detection equipment which 
suited the temperature characteristic of a catalyst can be realized. 

[0115] Since the temperature of a catalyst is presumed at least with the rotational frequency of an 
engine, the load of an engine, and the air-fuel ratio supplied to an engine according to the 6th invention, 
highly precise temperature presumption is attained. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] It is in the state which formed 02 sensor in the upstream and the lower 
stream of a river of a catalyst, and adjusted the supply air-fuel ratio to an inhalation-of-air system 
according to the output of upstream 02 sensor, and the output of downstream 02 sensor as a means to 
judge degradation of the catalyst which purifies the exhaust gas of an internal combustion engine. It is 
well-known to measure the time from reversal of an inhalation-of-air system supply air-fuel ratio to 
reversal of the output of downstream 02 sensor (for example, refer to JP, 2-3091 5, A, JP,2-33408,A, and 
JP,2-207159,A). Moreover, as a means to judge degradation of a catalyst, the technique of measuring the 
output of upstream 02 sensor and downstream 02 sensor, for example, a power ratio method, (refer to 
JP,63-231252,A), a response ratio method (refer to JP,3-57862,A), phase contrast time mensuration 
(refer to JP,2-310453,A), etc. are proposed. 

[0003] Moreover, the technique (area difference method) of judging degradation of a catalyst based on 
the area difference calculated by these people from the output of upstream 02 sensor and the output of 
downstream 02 sensor which switch a fuel correction factor by constant frequency, and are produced in 
that case is already proposed by Japanese Patent Application No. No. 117890 [ two to ]. Each of such 
technique is performing the degradation judging of a catalyst by quantifying this 02 storage capacity 
paying attention to 02 storage capacity which a catalyst has. 

[0004] Moreover, an applicant for this patent performs a degradation judging only using the output of 
downstream 02 sensor, without using the output of upstream 02 sensor, and is this. The technique 
(Japanese Patent Application No. No. 271204 [ three to ]) of performing the degradation judging of an 
exact catalyst based on the output of downstream 02 sensor which was not influenced of the gap from 
the theoretical air fuel ratio of the simple substance property of upstream 02 sensor or the control air- 
fuel ratio by degradation, and was stabilized is proposed. That is, in case this technique adjusts the air- 
fuel ratio of an engine according to the output of downstream 02 sensor, receive theoretical air fuel ratio 
in a fuel correction factor (Ko2). When the amount of skips changed from a rich side to a RIN side is 
generated, time (tangent line) until the output of downstream 02 sensor is reversed from from to rich 
shell RIN to theoretical air fuel ratio judges with the catalyst having deteriorated, when shorter than a 
predetermined time. Furthermore, by this proposal, when the degree of catalyst temperature deviates 
from the predetermined range (degradation monitor temperature requirement) using the degree sensor of 
catalyst temperature which detects the temperature of a catalyst for incorrect judging prevention, a 
means to forbid degradation detection of a catalyst is established. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the whole fuel supply system concerning the 1st example of this 
invention. 

[Drawing 2] It is the cross section of the catalyst C in drawing 1 . 

[Drawing 3] It is the flow chart of the program which sets up a correction factor Ko2. 

[Drawing 4] It is the flow chart of the program which sets up a correction factor Ko2. 

[Drawing 5] It is a flow chart for explaining the outline composition of a catalyst de-activation monitor. 
[Drawing 6] It is the flow chart which shows processing of the monitor mentioned-in-the-preceding- 
article affair in drawing 5 . 

[Drawing 7] It is the flow chart which shows the degradation judging processing A in drawing 5 . 
[Drawing 81 It is the flow chart which shows the degradation judging processing B in drawing 5 . 
[Drawing 9] It is drawing showing the decision value table used by the degradation judging processing 
B in drawing 5 . 

[Drawing 10] It is explanatory drawing for explaining the effect of the 1 st example. 

[Drawing 1 1 ] They are other explanatory drawings for explaining the effect of the 1st example. 
[Drawing 12] They are other explanatory drawings for explaining the effect of the 1st example. 
[Drawing 13] They are other explanatory drawings for explaining the effect of the 1st example. 
[Drawing 141 They are other explanatory drawings for explaining the effect of the 1st example. 
[Drawing 15] They are other explanatory drawings for explaining the effect of the 1st example. 
[Drawing 16] It is the flow chart which shows the CAT temperature calculation processing concerning 
the 2nd example of this invention. 

[Drawing 17] It is drawing showing the outline of the area difference method concerning the 3rd 
example of this invention. 

[Drawing 18] It is drawing explaining the catalyst de-activation judging routine of the 3rd example of 
this invention. 

[Drawing 19] It is drawing showing the decision value table used for drawing 17 . 

[Drawing 20] It is drawing showing the table of the decision value TCATLMT2 in drawing 17 . 
[Drawing 21] It is drawing showing the modification of Catalyst C. 

[Drawing 22] It is drawing showing other modifications of Catalyst C. 

[Drawing 23] It is drawing showing OSC to CAT temperature. 

[Description of Notations] 

13 The Degree Sensor of Catalyst Temperature (the Degree Detection Means of Catalyst Temperature) 
C Catalyst 
E Engine 

FS Upstream 02 sensor (upstream oxygen density detection means) 

RS Downstream 02 sensor (downstream oxygen density detection means) 

15 CPU (Distinction Value Determination Means, Operational Status Detection Means, the Degree 
Presumption Means of Catalyst Temperature) 
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[Drawing 14] 
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[Drawing 181 
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